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(57) Abstract: The invention relates to equipment for 
changing a blade, which blade is intended to be placed in 
a blade holder (10) and which is preferably arranged as 
a flexible band (16). The equipment includes reels (14, 
15) for keeping the band (16) reeled and transfer devices 
(18) for moving the band (16) in the blade holder (10) 
between the reels (14, 15). In addition, the equipment 
includes guide devices (17) for guiding the band (16) 
from a reel (14, 15) to the blade holder (10) and vice 
versa. The guide devices (17) are also arranged to turn 
the band (16) longitudinally to be essentially parallel 
to the blade holder (10). The closest guide member 
(20) of the guide members (20, 20') belonging to the 
guide devices (17) is rotated to a position that essentially 
corresponds to the position of the blade holder (10) 
turned to the blade-changing position. The invention 
also relates to a method for changing the blade. 
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EQUIPMENT AND METHOD FOR CHANGING A BLADE 

The present invention relates to equipment for changing a 
blade, which blade is intended for use in connection with 
5 doctoring or coating, and which is preferably arranged as a 
flexible band with one or several blades, the equipment 
including 

- a first reel in connection with one end of the blade holder 
for storing the unused band reeled, 

10 - a second reel in connection with the other end of the blade 
holder for storing the used band reeled, 

- transfer devices for moving the band in the blade holder 
between the reels, and 

- guide devices for guiding the band from the reel to the blade 
15 holder and/or from the blade holder to the reel, which guide 

devices are arranged to turn the band longitudinally to be 
essentially parallel to the blade holder. 

Blades intended for doctoring and coating are used particularly 
20 in paper and board machines and in their finishing equipment. 
Conventionally, blades are changed manually. However, changing 
long blades is difficult and can even be dangerous. In 
addition, changing a blade is time consuming. This means that 
effective production time is reduced, while the blade changing 
25 also ties down workers. 

Finnish patent number 103596 discloses equipment for changing 
a doctor blade, in which a band-like blade is fed from a reel 
to a blade holder and is then pulled from the blade holder onto 

30 a second reel. Thus, when changing blades, a band containing 
several blades can be fed simply with the aid of the operating 
devices. However, feeding the band by means of the changing 
equipment described is often difficult, because in reality 
there is generally little space around the doctor apparatus. 

35 The reels must then be located far away from the doctor 
apparatus, so that the band must be led using complicated guide 
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devices. This makes the changing equipment less reliable and 
increases the purchase and operating costs of the changing 
equipment . 

5 The invention is intended to create a new type of equipment, 
which is simpler and more reliable than previously and by means 
of which the drawbacks of the state of the art are avoided. The 
invention is also intended to create a new type of method for 
changing a blade, which can be applied simply in the various 

10 positions that utilize a blade. The characteristic features of 
the equipment according to the present invention are stated in 
the accompanying Claim 1. Correspondingly, the characteristic 
features of the method according to the invention are stated in 
the accompanying Claim 8. The use of the equipment according to 

15 the invention gives precise control over the blade, without 
creating peaks of stress that are detrimental to the blade. 
This is achieved with the aid of simple guide members, which 
are arranged to operate in stages. At the same time, the 
equipment is not only versatile, but also clear and reliable in 

20 operation. The equipment can be applied in different positions 
and with different kinds of blade. In the method according to 
the invention, the blade's natural properties are exploited, 
permitting the blade to be guided and fed rapidly and safely. 
The invention also allows a faster blade change than before to 
25 be achieved, as the entire production process is controlled in 
a new manner. 

In the following, the invention is examined in detail with 
reference to the accompanying drawings showing some embodiments 
30 of the invention, in which 

Figure 1 shows the equipment according to the invention seen 
from the machine direction and partly seen from the 
side, 

35 Figure 2 shows a top view of the equipment of Figure 1, 
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Figure 3 shows part of the transfer and guide devices according 
to the invention in partial cross-section, 

Figure 4 shows side and front views of the guide member 
according to the invention, 
5 Figure 5 shows the equipment according to the invention as an 
axonometric schematic drawing. 

Figure 1 shows the equipment according to the invention for 
changing a blade. In general, the blade is intended to be used 

10 in a blade holder 10, in connection with doctoring or coating. 
Figure 1 shows the equipment installed in connection with the 
double doctor 12 of the centre roll 11 of the press section of 
a paper machine. Figure 2 also shows part of a drying cylinder 
13 and the centre roll 11 depicted by a broken line. In 

15 practice, there is a separate apparatus for each band, the 
operation of each of which can be controlled independently. In 
addition to blades intended for doctoring, the equipment can 
also be used to change, for example, coating and creping 
blades, depending on the position. To make blade changing 
20 faster, use is made of bands formed of one or several blades, 
which are, as such, known. The material of the band-like blades 
can also vary in different applications. 

In order to change the flexible band-like blade, the equipment 
25 of the blade holder 10 includes two reels 14 and 15, according 
to Figures 1 and 2. The first reel 14, on which the unused band 
16 is stored reeled, is connected to one end of the blade 
holder 10. Correspondingly, the second reel 15, on which the 
used band 16 is stored reeled, is connected to the other end of 
30 the blade holder 10. Independent of its use, the band is 
generally referred to in the drawings using the number 16. In 
addition, the equipment also includes transfer devices 18 for 
moving the band 16 in the blade holder 10 between the reels 14 
and 15. The transfer devices include feed and pulling devices, 
35 such as those disclosed in FI patent 103596, for example. The 
first reel is preferably located on the tending side and the 
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second on the drive side. This makes it easy to bring a reel 
containing a new band to the equipment. The used band can be 
removed from the drive side by changing the filled reel, but 
the band can also be transferred continuously back to the 
5 tending side. In this case, the drive side reel need not be 
changed. The location and changing of the reels is arranged to 
suit each operating situation. In Figures 1 and 2, the tending 
side is on the left and the drive side on the right. 

10 The available reels are generally so large that they cannot be 
fitted right next to the blade holder. It is therefore 
necessary to place the reels in an otherwise suitable location 
further from the blade holder. In Figures 1 and 2, the tending 
side reels 14 are in a vertical position, essentially next to 

15 the blade holder 10. The band 16 is then led from the reel 14 
to the blade holder 10, using the guide devices 17 that form 
part of the equipment. The drive side guide devices 
correspondingly lead the band 16 from the blade holder 10 to 
the reel 15, which is also in a vertical position. The guide 
20 devices are thus arranged to turn the band longitudinally 
essentially parallel to the blade holder, which allows the 
blade to be transferred to the blade holder. 

Figure 3 shows guide devices according to the invention, to be 
25 fitted in connection with the end of the blade holder. First of 
all, the band 16 is turned longitudinally parallel to the blade 
holder using a guide 19, which is essentially closed. The start 
of the guide 19 is connected to the reel 14 and is shaped to 
correspond to the cross-section of the band. For reasons of 
30 clarity, the guide devices in Figure 3 are shown separately 
from the other structures. The band 16 is supported in the 
guide 19 for the whole time, thus preventing the creation of 
local stress peaks. The guide is preferably of a .plastic 
material, so that there is little friction. According tp the 
35 invention, the guide devices also include guide members 20 and 
20', which are set a short distance from each other and on the 
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same line. In Figure 3, the guide 19 is fitted to the first 
guide member 20. In addition, the band 16 is unsupported 
between the guide members 20 and 20' , permitting the band 16 to 
rotate freely. This is imperative as the guide member 20' 
5 closest to the blade holder is in a position that is rotated 
around the longitudinal axis of the band 16/ which position 
essentially corresponds to the position of the blade holder 
when it is turned to the blade-changing position. Thus, the 
band, which has been turned longitudinally parallel to the 
10 blade holder and essentially led to its location, can be 
rotated to the alignment of the blade holder. Thus, the band 
has an unobstructed and flexible path over the entire distance 
of the equipment. Setting the guide members on the same line 
avoids the additional stresses arising from torsion. 

15 

The angle of the blade holder changes when it is moved from the. 
blade-changing position to the operating position and when the. 
blade wears. The stresses in the band caused by the change of 
angle can be avoided, for example, by using an edge-slotted 
20 band, according to FI patent 103596. The edge slotting also 
permits the blade holder to oscillate while the band in the 
rest of the equipment remains stationary. 

Figure 5 shows a schematic drawing of the equipment according 
25 to the invention. In this case, the blade holder 10 is depicted 
in the blade-changing position, in which it is turned away from 
the surface of the roll 11. As in this position the blade too 
is off the surface being doctored, not much energy is required 
to change the blade. During the blade change, the band 16 is 
30 fed from the reel 14 to the blade holder 10, through the guide 
devices 17. In the blade change, the entire blade is changed at 
one time, there being several blades in a single band 16. First 
of all, the band 16 is turned with the aid of the guide devices 
17 longitudinally essentially parallel to the blade holder 10. 
35 This direction is shown by the arrow X in Figure 5. According 
to the invention, the guide members 20 and 20' forming part of 
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the guide devices 17 are used to also rotate the band 16 around 
its longitudinal axis. In addition, the guide member 20' 
closest to the blade holder 10 is unexpectedly arranged to 
rotate the band 16 to the direction of the blade holder that is 
5 turned to the blade-changing position. This direction is shown 
by the arrow Y in Figure 5. The equipment can then be used to 
change the blade simply and reliably by moving the band. After 
the blade change, the blade holder 10 is pressed back towards 
the roll 11, when the blade comes against the surface to be 
10 doctored. The turning and loading is possible due to the edge 
slot 16' arranged in the band. At the edge slot 16', the band 
16 again rotates around its longitudinal axis, permitting wear 
and even oscillation in the blade while retaining the settings 
of the guide devices unchanged. 

15 

The difference of the rotation angle of the consecutive guide 
devices in relation to the longitudinal line of the band is 
preferably 10° - 80°, most preferably 20° - 60°. The band can 
then be rotated by a suitable amount at a time. In addition, 

20 the farther guide member of the blade holder is usually 
arranged to guide the band essentially horizontally. Thus, the 
reel can be located vertically, which is advantageous in terms 
of the operation and usability of the reel. The band can be 
rotated, because it is unsupported between the guide members. 

25 In this case, the actual guide members are connected by a 
closed channel 21, thus also protecting the band 16. In 
principle, the guide members can be supported independently of 
each other in some other manner. However, it is preferable to 
use a channel, which has rigidity and a cross-section that is 

30 essentially that of a round tube 22, according to Figure 3. The 
guide members 20 and 20' can then be easily attached securely 
and can be freely rotated. 

Figure 3 also shows the end of the tube 22 seen from the 
35 direction of the tube 22. The guide members 20 and 20' are 
shown by broken lines. In this case, there is a flange 23 at 
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the end of tube 22, in which there are attachment holes 24 that 
permit a change in angle. Thus, the guide member 20' can be 
attached simply with bolted connections and can also rotate 
within the tube 22 to the desired angle. There is preferably 
5 also a corresponding flange at the other end of the tube 22, 
allowing the difference of angle between the guide members 20 
and 20' to be adjusted precisely. The guide devices 17 are 
preferably attached directly to the transfer devices 18 and 
from there on through the pull-through opening 25 to the blade 

10 holder 10 (Figure 1) . In principle, the guide devices are the 
same on both the tending and the drive sides. As there is 
usually less installation space on the drive side than on the 
tending side, the shape of the guide devices may differ. In 
Figure 3, the tube 22 is shown in partial cross-section, so 

15 that the rotation of the band 16 is clearly visible. 

Figure 2 also shows the construction of the drive side guide 
devices in greater detail. Due to the lack of space, the second 
band 16' is guided after the blade holder 10 by means of a 

20 special guide tube 26. The guide tube is made from plastic and 
creates a displacement in a single direction, after which there 
are guide members according to the invention (not shown) . In 
other words, at the outer end of the guide tube the band is 
still parallel to the blade holder. The guide members are then 

25 used to turn the band once again to the horizontal direction 
and guide it to the reel. In Figure 2, the second reel 15 could 
be installed right next to the blade holder 10, thus making the 
guide tube unnecessary in the position in question. The reel 15 
in question is also shown in Figure 1. 


30 


The distance required to rotate the band varies mainly 
according to the dimensions and material of the band. Usually, 
the distance between the guide members is 4 - 16, preferably 8 
- 12 times the width of the band. The stresses within the band 
35 will then remain within the permitted limits while the 
equipment remains advantageously small. In one set of equipment 
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according to the invention, the distance between the guide 
members is about 700 mm. Operationally reliable and simple 
guiding is achieved by means of a nozzle, in which there is a 
flat support surface at least on two opposing sides of the 
5 band. Such a nozzle 27 forming a guide member 20 or 20 » is 
shown in Figure 4. Here, the nozzle 27 includes a body 29, 
which has support surfaces 28 shaped like the cross-section of 
the band. A flange 30 is also attached to the body 29, with the 
aid of which the nozzle 27 is secured to the flange 23 (Figure 
10 3) at the end of the tube 22. The nozzle is of a plastic 
material, preferably polyethylene or a similar plastic 
material. Plastic is highly durable in use, as the transfer 
speed of the band is low and the equipment operates in stages. 
In addition, there is little friction between the blade, which 
15 is made of a composite material, and polyethylene. The nozzle 
can. be manufactured simply by extrusion. In addition, the 
closed construction of the equipment prevents the equipment and 
especially the band from being dirtied. On the other hand, band 
washing devices (not shown) can be located, for example, after 
20 the nozzle. 


In the simplest form, there are two nozzles. In addition, the 
length of each nozzle is 1 - 6, preferably 2-4 times the 
width of the band. This means that the equipment is compact, 

25 but creates sufficient support for the band. As the friction is 
low, the support surfaces of the nozzle can be made wide. If 
necessary, several guides and guide members according to the 
invention can be joined in sequence. This is a significant 
advantage, particularly on the drive side. For example, the 

30 guide tube described above can be replaced with guide members 
and guides, in such a way that after the blade holder guide 
members are used to first of all rotate the band to the 
horizontal and then guides are used to turn it downwards. After 
this, guide members are once again used to rotate the band a 

35 second time, for example, through 90° and guides are again used 
to turn it to the machine direction. Thus the reel can still be 
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set in a vertical position, but sideways in relation to the 
blade holder. By alternatively rotating the band and using 
guides or other means to turn it through a specific radius, the 
reel can if necessary be located at the side of the blade 
5 holder. The figures, however, show one of the most advantageous 
alternative embodiments. 

The band is fed using transfer devices. The transfer devices 
are preferably fitted as close to the blade holder as possible. 
10 In the equipment according to the invention, hydraulic motors 
are used in the transfer devices. In addition, there are 
hydraulic motors in each reel, the operation and control of 
which are connected in parallel with the hydraulic motors of 
the transfer devices. In other words, when changing the blade, 
15 the band is moved using the transfer devices. At the same time, 
the hydraulic motor of the tending side reel can rotate freely 
and, when a sensor belonging to the equipment detects that the 
band has slackened, the hydraulic motor of the drive side reel 
begins to pull the band. This arrangement prevents the band 
20 from being broken and achieves a precise band transfer. Some 
other suitable power source can be used besides or instead of 
the hydraulic motors. 

The reels 14 and 15 shown in the figures incorporate an 
25 octagonal casing 31, inside which there is a hub 31' that is 
supported so that it can rotate. The band 16 is reeled onto the 
hub 31', to which the hydraulic motor is connected. In the 
figures, each reel is supported on a separate support 32, but 
the entire equipment can be manufactured as a compact 
30 construction, which has a correspondingly shaped recess with 
the hydraulic motors. In that case, a new reel is simply placed 
in the recess, when the shape will lock the reel in place and 
the hydraulic motor will be connected to the hub of the reel. 

35 According to the method according to the invention the guide 
devices are used to support the band, which has been rotated 
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essentially parallel to the blade holder, from two points set 
at a distance to each other. Between these points, the band is 
rotated in relation to its longitudinal axis to a position 
essentially corresponding to the position of the blade holder 
5 when it is turned to the blade-changing position. When changing 
the blade, the transfer of the band is then unimpeded and the 
transfer requires little power, which in turn reduces the 
probability of the band being broken. Figure 2 shows the 
rotation of one band 16 on both the tending and drive sides. 
10 The rotation of the second band 16' is shown only on the drive 
side. In order to illustrate this, Figure 2 does not show the 
guide and transfer devices. 

The method according to the invention can be advantageously 
15 used especially in a paper machine. The same advantage can also 
be achieved in board and similar web-forming machines. A paper 
machine comprises consecutive, operationally independent 
sections (not shown) equipped with doctoring apparatuses. If 
necessary, the web can be run down between sections. Such a 
20 situation occurs, for example, during a blade change or a web 
break. According to the invention, when a blade change is 
commenced, the web is run down from the section of the paper 
machine preceding the independent section of the paper machine 
in which the doctoring apparatus is located. Simultaneously, 
25 the said first section is run at production speed without the 
web. The use of the method in question achieves an important 
advantage especially in the paper machine's press section, in 
which the blade of the centre roll's doctor apparatus, which 
preferably has two blades, is being changed. The web section is 
30 then run normally, but the web is run down into the pulper. At 
the same time, the blade holders of press section's doctor 
apparatuses are turned to the blade-changing position, while 
the press section continues to run at production speed, but 
without the web. The blade is changed using the equipment 
35 according to the invention. After the blade change, the blade 
holders are turned to the operating position and the web is 
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guided onto the press section. This avoids stopping and 
restarting the press section, thus cutting the changing time to 
less than half of that known. This increases the effective 
production time of the paper machine, especially when using 
5 blades that wear rapidly. 

The equipment according to the invention is very suitable for 
different kinds of positions and blades. The equipment can also 
be easily retrofitted, though the most suitable locations for 

10 the reels can be selected when designing a new machine. The 
equipment is light and safe to use, thanks to the remotely- 
controlled operating devices. The unimpeded transfer of the 
band and the small stresses imposed on the band are also 
important. Correspondingly, blade changing is considerably 

15 accelerated with the aid of the method according to the 
invention. 
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CLAIMS 

1. Equipment for changing a blade, which blade is 

intended to be used in a blade holder (10) in connection with 
5 doctoring or coating, and which is preferably arranged as a 
flexible band (16) with one or several blades, the equipment 
including 

- a first reel (14) in connection with one end of the blade 
holder (10), for keeping the unused band (16) reeled, 

10 - a second reel (15) in connection with the other end of the 
blade holder (10), for keeping the used band (16) reeled, 

- transfer devices (18) for moving the band (16) in the blade 
holder (10) between the reels (14, 15) , and 

- guide devices (17) for guiding the band (16) from a reel (14, 
15 15) to the blade holder (10) and/or from the blade holder 

(10) to a reel (14, 15), which guide devices (17) are 
arranged to turn the band (16) longitudinally to be 
essentially parallel to the blade holder (10), 
characterized in that the guide devices (17) also include guide 
20 members (20, 20') set on the same line at a distance to each 
other, between which the band (16) is unsupported, and the 
guide member (20') closest to the blade holder (10) is in a 
position rotated in relation to the longitudinal axis of the 
band (16), which essentially corresponds to the position of the 
25 blade holder (10) turned to the blade-changing position. 

2. Equipment according to Claim 1, characterized in that 
the difference of the angle of rotation of the consecutive 
guide members (20, 20 ! ) in relation to the longitudinal line of 

30 the band (16) is 10° - 80°, preferably 20° - 60°, the guide 
member (20) farthest from the blade holder (10) being arranged 
to guide the band (16) essentially horizontally. 

3. Equipment according to Claim 1 or 2, characterized in 
35 that the distance between the guide members (20, 20') is 4 - 

16, preferably 8-12 times the width of the band (16) . 
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4. Equipment according to any of Claims 1 - 3, 
characterized in that the guide members (20, 20') are connected 
by a closed channel (21), which is preferably a rigid tube (22) 
with an essentially round cross-section. 

5 

5. Equipment according to any of Claims 1 - 4, 
characterized in that each guide member (20, 20') is a nozzle 
(27), in which there is a flat support surface (28) at least on 
the two opposing sides of the band (16). 

10 

6. Equipment according to Claim 5, characterized in that 
the nozzle (27) is of a plastic material, preferably 
polyethylene or a corresponding plastic material. 

15 7. Equipment according to Claim 5 or 6, characterized in 

that there are two nozzles (27) and the length of each nozzle 
(27) is 1 - 6, preferably 2-4 times the width of the band 
(16). 

20 8 • A method for changing a blade, in which method a 

flexible band (16) formed of one or several blades used in 
connection with doctoring or coating, which, when the blade is 
changed in the blade holder (10) is moved using transfer and 
guide devices (18, 17), in such a way that the guide devices 

25 (17) are used to turn the band (16) essentially parallel to the 
blade holder (10), characterized in that, in addition to 
turning, the band (16) is supported at two points set at a 
distance to each other, between which the band (16) is rotated 
to a position relative to its longitudinal axis that 

30 essentially corresponds to the position of the blade holder 
(10) when turned to its blade-changing position. 

9- A method according to Claim 8 in a paper machine which 

includes consecutive, operationally independent sections 
35 equipped with doctoring apparatuses (12), between which the web 
is run down if necessary, characterized in that, when the blade 
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change is commenced, the web is run down from the independent 
section of the paper machine preceding the section in which the 
doctoring apparatus (12) is located, when the said first 
section is run at production speed without the paper web. 

5 

10. A method according to Claim 9 in a paper machine, 

characterized in that the doctoring apparatus (12) is fitted to 
the press section of the paper machine, the blade of the 
doctoring apparatus (12) of the centre roll (11), containing 
10 preferably two blades, is changed. 


WO 02/099189 


PCT/FI02/00477 



WO 02/099189 


PCT/FI02/00477 



WO 02/099189 


PCT/FI02/00477 



WO 02/099189 


PCT/FI02/00477 


4/5 



CM 


WO 02/099189 


PCT/FI02/00477 



INTERNATIONAL SEARCH REPORT 


International application No. 
PCT/FI 02/00477 


A. CLASSIFICATION OF SUBJECT MATTER 


IPC7: D21G 3/00 

Accordine to International Pate nt Classification (IPC) or to both nationa] classification and IPC 
B. FIELDS SEARCHED " " 


Minimum documentation searched (classification system followed by classification symbols) 

IPC7: D21G 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

EPO-INTERNAL. WPI DATA 

C. DOCUMENTS CONSIDERED TO BE RELEVANT ~™ ™*~ ~ 


Category 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


US 4528067 A (B6RJE J. HEDBERG) , 9 July 1985 

(09.07.85), column 1, line 66 - column 2, line 13; 
column 3, line 8 - line 23, figure 12, claim 4, 
abstract 


EP 0259017 A2 (THERMO ELECTRON-WEB SYSTEMS, INC.), 
9 March 1988 (09.03.88), figures 5,9, 
abstract 


US 5138740 A (RONALD F. GO0DN0W ET AL), 
18 August 1992 (18.08.92), figure 2 


1-10 


1-10 


1-10 


□ 

Further documents are listed in the continuation of Box C. [ yj See patent family annex 

I* ► : r-^.u 7" ! ' ~ " 


|* Special categories of cited documents ' ^TTTT " 

1 *A* Hnnmi«,f^*«;- , ... 1 later document published alter the international filing date or urioritv 
%^l£^riJE^ ° f wMch 1S n0t considcrcd date and not in Conflict with the application but tiSSnSSSSP 
™ W ° cor P^cuJar relevance the principle or theory underiyingthe invention 
Z earlier ■application or patent hut published on or after the international ™ . m I 
] liling date A actionem of particular relevance: the claimed invention cannot be j 
"V document which may throw doubts on priority claimfs) or which is cai * ot t b ? con ? <lcrcd to invo3ve inventive 
cited to establish the publication date of another ^maro^er *** ™ document 15 * me 

special reason (as specified) - Y * document of particular relevance: the claimed invention cannot be 
1 O document referring to an oral disclosure, use, exhibition or other considered to involve an inventive step when the document is 

means combined with one or more other such documents, such combination 1 
*P* document published prior to the international filing date but later than bdng ° bVi0US t0 a ?ers ° n skflled mthcart 

the priority date daimed ? *&* document member of the same patent family J 

j Date of the actual completion of the international search 
27 Auaust 2002 

Date of mailing of the international search report 1 

4 0 -09- 2002 1 

Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
[Facsimile No. + 46 8 666 02 86 

Form Prr/Kdmn fr*~ 1 ~l »\ /r..t.. ,o«„» 1 

Authorized officer 1 

Nina Bergstrom/MP 

Telephone No. +46 8 782 25 00 


INTERNATIONAL SEARCH REPORT 

Information on patent family members 


06/07/02 


International application No. 

PCT/FI 02/00477 


Patent document 
cited in search report 


Publication 
date 


US 


4528067 A 09/07/85 


Patent family 
member(s) 


Publication 
date 


CA 
EP 
FI 
FI 
SE 
SE 


1221075 A 
0095186 A 
71795 B 
831793 A 
436503 B 
8203218 A 


28/04/87 
30/11/83 
31/10/86 
26/11/83 
17/12/84 
26/11/83 


EP 


0259017 A2 09/03/88 


SE 
CA 
DE 
JP 
JP 
US 


0259017 T3 
1290180 A 
3768379 D 
2510212 B 
63066395 A 
4691406 A 


08/10/91 
00/00/00 
26/06/96 
25/03/88 
08/09/87 


US 


5138740 A 18/08/92 


NONE 


J 


Form PCT/ISA/210 (patent family annex) (July 1998) 


